Bill! HARDWARE HACKER (|| 


A new monthly column devoted to 
answering hardware questions posed by readers 


By Don Lancaster 


T his new column is designed to 
be your column. That is, it 
will develop into an interac- 
tive column in which Ill try to answer 
most any hardware (and inescapable 
software) questions readers pose to 
me, look at some neat hacker-type 
stuff, and maybe explore a few off- 
the-wall things along the way. 

To join in the fun, write or phone 
me directly (see ‘‘Need Help?’’ box). 
Frankly, I’m not so great at answer- 
ing letters, so the telephone is your 
better choice. Best hours are 8 to 5 
weekdays, Mountain Standard Time. 
(Someday, we'll even add a bulletin 
board on-line. To anyone who re- 
sponds, I’ll send a free book list and 
product list relating to my very 
special wares. 

Now, for Column #1... 


Fig. 1. A decoder/driver circuit for a 7-segment LED dis- 
play that will show all 16 hex states. 
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How can I do a Hexadecimal LED 
Display? 

There are lots of different inte- 
grated circuits available that will let 
you display the digits from 0to9 ona 
light-emitting diode (LED) display. 
Unfortunately, most of them treat 
codes decimal 10 through 15 or hexa- 
decimal A through Fas invalid codes, 
and will blank, or turn off, the dis- 
play. This is fine for a digital instru- 
ment. But for a computer or trainer 
display, you need all 16 hex digits dis- 
playable and readable. 

A circuit that will display all hex 
digits in response to all 16 possible $0 
through $F code inputs is shown in 
Fig. 1. (Note: from here on, the $ pre- 
fix refers to hexadecimal notations.) 
Asabonus, it takes only a single inte- 
grated circuit, a Motorola MC14495, 
which even has the seven current-lim- 
iting resistors demanded by all seven- 
segment LED displays built right in. 

Essentially, all you need for the cir- 
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cuit is the chip and an LED display. 
One gotcha: This takes a common- 
cathode 7-segment display. These are 
less common than the usual com- 
mon-anode displays, but they are 
findable if you look around for them. 

There are four data inputs, which I 
have labeled 8-4-2-1, and a clock in- 
put. You put the binary code for the 
letter you want to display on the 
8-4-2-1 inputs. For instance, for a $6, 
you input a 0-1-1-0, or low-high- 
high-low, code. Fora $B, you input a 
1-0-1-1 combination. (By the way, 
you can tell the $6 from the $B since 
the six has a top bar, while the $B is 
shown in lower case.) 

The MC14495 also has a memory 
feature. There is a hold-follow latch 
built into the chip. If you make the 
store input high, you will hold the old 
data. If you ground the store input, 
you will instead follow the new data 
as it arrives. Thus, for an ‘‘instant”’ 
display, ground the store input. Fora 


Fig. 2. When you can’t find the circuit you need, a 2716 
EPROM can often be used as a “‘sledgehammer’’ solution 


to your needs. 
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‘“‘memory’’ display, connect the 
store input to asignal that isnormally 
high but goes low any time you want 
to update. 

Since this is a CMOS device, be 
sure to connect all of the inputs at all 
times. The two pins I have marked 
‘““NC”’ are outputs intended for spe- 
cialized and rare uses. 

Though the chip works best off a 
+ 5-volt supply, you can use any sup- 
ply from 4.5 to 16 volts. For LSTTL 
(low-power Schottky _ transistor- 
transistor logic) compatibility, use a 
+ 5-volt supply and add 4.7K pull-up 
resistors to all five inputs. 

Besides this chip, there are ap- 
parently a Mitel MD4311B and a re- 
lated Plessey MV4311 available. 
Either one will also drive a hex LED 
display. I haven’t had a chance to 
look into these further, though. 

There is also a sledgehammer solu- 
tion to driving any code into any dis- 
play. Just burn the pattern you need 
into a 2716 EPROM. A 2716 would 
normally use a +5-volt supply, a 
common-anode LED display, and 
seven 330-ohm current-limiting resis- 
tors. Use a truth table that pulls out- 
puts /ow when you want to /igh¢ the 
display. Figure 2 shows details. 


How can I doa cross references toa 
disk file? 

An intelligent disassembler is a 
routine that lets you tear apart a ma- 
chine-language computer program 
so that you can ‘‘capture’’ it to your 
Own source code, including the usual 
features such as labels, comments, 
operands, and so on. A cross refer- 
ence is a listing of who does what to 
whom. Cross references are particu- 
larly useful using the ‘‘avalanche ef- 
fect’’ to tear into unknown code. 

I’m an Apple person, so I use a 
program called ‘‘DISASM ITE’’ by 
RAK-WARE. This is the best one I 
have found, and it performs admir- 
ably, even though it is a tad on the 
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Fig. 3. The JKL BF659 lamp ts only 2%" long and comes in several colors. It is 
very easy to power, from the ac line or transistor oscillator. Take careful note of 
polarity. 


user-vicious side. The normal cross 
reference listing on DISASM Ile is 
done to the screen or a printer. Many 
times, I have wanted to doa listing to 
a text file on disk. Once on disk, you 
can transfer the listing to a work pro- 
cessor and you’ll be able to do all 
sorts of fancy things with it. 

Bob Kovaks, the author of 
DISASM Ile, advises me that you can 
make a simple patch to capture a 
cross reference to disk. Locations 
$09A1 through $09A2 should be $20 
-$EO - $0C. Change this to $20 - $F1 
-§0A, and your cross reference will be 
printed to disk. It works likeacharm, 
except for a minor bug. Use this 
routine only once and then reboot, 
for a location or two gets clobbered 
in the X-REF disk access. 


Where can I obtain small cases with 
built-in battery compartments? 

I’ve found several sources on 
these. Global Specialties has a 
CTH-1 ‘‘Handheld’’ light-grey case 
that includes a built-in 9-volt battery 
compartment, input jacks, and pro- 
vision for a keyboard and LED dis- 
play. Jameco stocks it. 

The ones I really like, though, are 
made by Vero. Check into this com- 
pany’s Series II case boxes, Types I, 
Il and III. Type! iscuteas a bug, and 
includes a front panel and a 9-volt 
battery compartment. Types II and 
III are slightly larger and are provid- 
ed with a molded-in compartment 


for four penlight cells. Dyna Service 
is one distributor. Cost is well under 
$10 for most sizes. 

The Type I box requires some 
cramming to get things to fit. I’ve 
found that you can hang circuit 
boards upside-down from the plastic 
bosses, to use normally wasted space. 
Much as I hate to solder ICs into 
place, instead of socketing them, this 
is One package where socket bulk 
may be intolerable. Even thinner pc 
boards may be of help. (Weare work- 
ing on a whiz-bang project using one 
of these neat little guys.) 

Vero also has just the snap-in 
9-volt battery compartment that you 
can pop into a rectangular hole in the 
case of your choosing. Their part 
number is 75-2859, and cost is under 
$3 in onesies. A battery connector is 
included. 


Where can I get some Hacker’s mi- 
crocomputer books? 

Funny you should ask that. By the 
most astounding coincidence, I have 
written two of them that treat micro- 
computer fundamentals from the 
point of view of ahacker-type person 
with a mostly hardware background. 

There are my Micro Cookbooks, 
Volumes I and II, andareavailableas 
SAMS #21828 and #21829. Volume I 
is on bare-beginning fundamentals, 
while Volume II is on machine-lan- 
guage programming. You can get 
these books through your local com- 
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puter store or directly from the 
SAMS order hotline by dialing | -800- 
428-SAMS. 


Are there miniature flourescent 
lamps available? 

There sure are, and they are as 
cheap as $1.62 each. JKL Compon- 
ents has bunches of sizes and colors 
of these. They range from 2” to 5” 
long, and are available in white, red, 
green, blue, orange, yellow and pink. 
Figure 3 shows atypical example. It is 
JKL’s Model BF659. 

An ac line-operated test circuit is 
shown in Figure 4. There are some 
very subtle things happening in this 
circuit, so be extra careful to observe 
polarity of everything and do not re- 
arrange the parts. 

The bulb itself has a cathode end 
and an anode end. There is no fila- 
ment and, thus, no filament to burn 
out. At the cathode end is a cup- 
shaped cathode that is marked witha 
black line. The anode end has a bulb 
evacuation tip on it, which also may 
havea black mark on its extreme end. 
Centered at the cathode end is a start- 
ing electrode. At the anode end are 
two starting electrodes, one of which 
acts as an anode when the lamp is 
running. 


There are three operating modes 
for the Fig. 4 circuit: power up, start, 
and run. On power up, there is no 
lamp current, so you simply have a 
half-wave rectifier where the power 
diode charges the capacitor to some 
— 200 volts. Note that the capacitor 
must have a rating of 200 volts de or 
higher. While an electrolytic is 
shown, I prefer to use a good-quality 
1-microfarad, 400-volt mylar capaci- 
tor instead. 

As with any ac line-operated cir- 
cuit, this one has a stinger in its tail, 
so be careful! There’s 400 volts here 
waiting to nail you. 

Applying power charges the capac- 
itor to —200 volts. On the positive 
line cycle, the potential across the 
“‘off’’ diode is some 400 volts, taking 
the difference between the positive 
peak line cycle and the negative ca- 
pacitor voltage. So you have 400-volt 
pulses appearing across the diode. 

Now for the startup. The object of 
the game is to get an ionized path 
from cathode to anode inside the 
bulb. This ionized gas will then whap 
the phosphor coating inside the tube 
and light the blub. The trouble is that 
it would normally take thousands of 
volts to ionize that long a path. So we 
get sneaky. 


Fig. 4. Circuit to power a BF659 fluorescent lamp from the ac power line. The 
polarities of the lamp, capacitor and diode must be observed. 
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At the anode end of the bulb is a 
pair of pins spaced similarly to a 
common neon lamp. A pulse of 400 
volts is more than enough to fire a 
localized ion path between these two 
pins. The localized current is limited 
by the 47K resistor. 


Names & Numbers 
Dyna Services ~ 

1020 S. Atlantic Blvd. 

Los Angeles, CA 90022 

(213) 268-8531 | 
Global Specialties 

70 Fulton Terrace . 

New Haven, CT 06509 

(203) 624-3103 

Jameco Electronics 

1355 Shoreway Rd. 

Belmont, CA 94002 

(415) 592-8097 

JKL Components 

13343 Paxton St. 

Pacoima, CA 91331 

(800) 421-7244 « . 

3M Graphic Prep Systems 

3M Center < 

St. Paul, MN 55144 

(612) 733-3712 

Mitel 

360G Leggett Dr. 2 

Kanata, Ontario K2K 1X5, Canada 

(613) 592-5630 i‘. 
Motorola 

Box 20912 
Phoenix, AZ 85018 
(602) 244-6900 

Plessey , 

1674 McGraw Ave. 
Santa Ana, CA 92705 
(714) 540-9945 
Rak-Ware 

41 Ralph Rd. 

West Orange, NJ 07052 
(201) 325-1885 

Howard W. Sams & Co. 
4300 W. 65 St. 
Indianapolis, IN 46206 
(800)428-SAMS 

Vero Electronics 

171 Bridge Rd. 
Hauppauge, NY 11788 
(516) 227-8890 
Webril/Kendall 

One Federal Way 
Boston, MA 02101 
(617) 423-2000 © 


At the cathode end is acathode cup 
and a pin that is similarly spaced. It 
also will fire when 400 volts is placed 
across it. Eventually, some ions drift 
down the tube and aconduction path 
is established. At that time, the main 
lamp ‘‘fires,’’ and the electron pathis 
through thecurrent-limiting input re- 
sistor, into the cathode, into the ion- 
ized path, out the anode and back to 
the supply via the large capacitor. 
The whole process takes only a few 
line cycles, so the bulb appears to 
‘‘instantly’’ light. 

Colors are produced by changing 
the phosphor chemistry. JKL also 
has an ultraviolet version. I have not 
tried this one for erasing EPROMs, 
but it is probably the usual ‘‘poster’’ 
low-energy UV, rather than the high- 
energy ‘‘rockhound’”’ UV style need- 
ed to blast an EPROM. 

Let me know if you have any luck 
on this, since most EPROM erasers 
are obscenely priced. 

Brightness can be controlled over a 
reasonable range, from a lamp cur- 
rent of, say, 3to 1SmA. Youcan also 
build a simple transistor oscillator to 
battery power the lamp. Efficiency 
can be quite high. Several cavers are 
even experimenting with these as un- 
derground light sources. 

If you really want to get wild, JKL 
will custom-bend almost any shape 
or size lamp you want. But not on a 
hacker’s budget. 


Is there some simple way to handle 
1:1 photographic reversals? 

Getting from black-on-white art- 
work to clear-on-black film can be a 
real hassle. Yet it is often needed for 
printed circuits, silk screens, dial- 
plates, overlays, and the like. 

If you are able to work 1:1, youcan 
eliminate both the camera and the 
darkroom, by using 3M’s Color Key 
materials. These are intended for use 
by printers to do ‘‘prepress’’ color 
proofing, and are available in a wide 


variety of colors. Chances are the 
plain old black-over-transparent will 
work for you. 3M’s #77-9801 -6648-0 
is typical in the 9"x12” size. The 
packages tend to be expensive, but 
the cost per square-inch is fairly low. 

The stuff is only moderately light 
sensitive, so you can work in subdued 
light if you are reasonably quick and 
make sure that all long-term storage 
is done in a light-tight package. 

Here’s all you do: Rig up a contact 
printing frame. Put whatever you 
want reversed in contact with the 
color-key sheet. Emulsion to emul- 
sion is sharpest. To find the emulsion 
side, use the old darkroom stunt of 
touching the film to your lips. 
Whichever side sticks to your lips is 
the emulsion side. 

Next, you expose. If you do not 
have an exposure box, try direct sun- 
light for three minutes. Then adjust 
for best results. 

After exposure, pour some #77- 
9800-7992-3 developer over the sheet 
and gently rub the sheet with some 
non-woven fabric or soft paper. The 
same place that sells you the Color 
Key materials should stock Webril 
Proof Pads, which are ideal for this 
purpose. After a half a minute or so 
of gentle wiping, the part of the im- 
age that did not receive any light 
should literally fall off the sheet, 
leaving it clear where no light got 
through, and solid black where it did. 

Unfortunately, this material is 
much too slow for use in any reduc- 
tion or imaging camera, no matter 
how bright the lights or how long the 
exposure. It works cnly at 1:1 and 
then only when directly contact 
printed. 

There are some related 3M prod- 
ucts that let you do dialplates, either 
on aluminum or a polyester base ma- 
terial. These are available in several 
colors, and are ideal for dialplates 
and panels, particularly when you 
need only one or two of them but de- 


mand aprofessional result. The same 
developer is used. 

3M, ahugecorporation with many 
divisions, is monumentally hard to 
deal with as a company, so your best 
bet usually involves calling your local 
printer or lithography supply house. 

These materials are easy and funto 
use and have lots of hacker potential. 
Let us know what new uses you find 
for them. 


Need Help? 


' Phone or write hardware hacker questions: 

> and comments directly tot i 
Don Lancaster 

ef SYNERGETICS 

Box 809 . 

Thatcher, AZ 85552 

(602) 428-4073 | 


AE fl 73 oh, 


et ae a ee Se ee tr 
New Television Converter Book 


CIRCUITS, THEORY, WAVEFORMS, 
Subscription TV Reference Manual 
This information packed book de- 
tails the methods used by subscrip- 
tion TV companies to scramble and 
descramble video signals. Covers 
the Sinewave, Gated Pulse, SSAVI 
system, and the methods used by 
most cable companies. Includes 
circuit schematics, theory, wave- 
forms and trouble shooting hints. 
Only $12.95 plus $2.00 first class P 
& H. Information $2.00, refundable. 
Foreign orders please remit in U.S. 

funds only. 


ELEPHANT 
ELECTRONICS 


(Formerty Random Access) 
Box 41770-G, Phoenix, AZ 85080 
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STATE OF THE ART KITS 


EXCEL DRILL 
TITAN MINI DRILL $39 95 
< RELIANT MINI DRILL KIT 329.95 
EXCEL MINI DAILLS ARE HIGH 
PERFORMANCE COMPACT AND 
LIGHTWEIGHT FOR ALL THE DELICATE 
AND MINUTE WORK INVOLVED WITH 
ELECTRONICS ENGRAVING MODEL 
MAKING AND OTHER CRAFTS THE PREC? 
SION DESIGN MAKES THEM AS EFFICIENT 
AS DRILLS MANY TIMES THEIA SIZE 

EACH DAILL KIT COMES COMPLETE WITH CASE AND 20 PIECE 
ACCESSORY MINI TOOLS SUCH AS DAILLS BURRS BURCHES 

AND DISCS NOTE AUNS ON 12 VOLTS OC 
DRILL STAND FOR ABOVE $1995 


EXCEL PRINTED CIRCUIT BOARD KITS 


CIRCUIT BOARD KITS $24.95 
COMPLETE KIT WITH POSITIVE RESIST PC BOARDS ETCHANT 
DEVELOPER GRAPHICS & TRAY 


CARBIDE P.C. DRILLS 


A SPECIAL PURCHASE MADE (T POSSIBLE TO PASS A SAVINGS 
ONTO YOU THESE DRILLS NORMALLY SELL FOR AS MUCH AS 
$395 ALL DRILLS HAVE A STANDARD 1/8 INCH SHANK 

033 DEC SIZE 31.SO0EA OR 4/$5.00 
O43 DEC SIZE $1 50 EA. OR 4/$5.00 
082 DEC. SIZE $1.50 EA, OR 4/$5.00 
LOGIC PROBE KIT ONLY $5.95 
NEEDED BY ANYONE WORKING WITH LOGIC IN THEIR PRO 
JECTS HAS A RANGE CONSISTS OF SMALL G10 PC BOARD 
MEASURING 2 7/8' x 34 AND PAE DRILLED ONE SEVEN SEG 
MENT READOUT ONE! C TWO DIODES THREE RESISTORS AND 
ONE TRANSISTOR WORKS OFF 5 VOLTS AND MAY BE TAKEN 
£AOM THE CIACUIT BEING TESTED INDICATES () HIGH (0) LOW 
NORMAL AND [P) PULSING EXCELLENT STUOENT PROJECT 


PRE-SCALER KITS 
HAL 300 PRE $1495 
PC BOARD AND ALL COMPONENTS 
HAL 300 AJ $24.95 
PC apaRGH BNO ALL COMPONENTS WITH PRE AMP. ONBOARD 
HAL 600 PRE $20.05 
PC BOARD AND ALL COMPONENTS 
HAL 609 A/PRE 430.05 
PC BOARD ANO ALL COMPONENTS WITH PRE-AMP ONBOARD 
HAL 1.2GHZ PRE-SCALER 385.05 
BUILT AND TESTED . AEQUIRES 5 VOLTS DC 


SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED 
POST-PAID EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES 
ARE REQUESTED ON ORDERS LESS THAN $25, PLEASE INCLUDE 
AOOITIONAL $250 FOR HANDLING AND MAILING CHARGES 
MICHIGAN RESIDENTS ADD 4% SALES TAX SEND 20" STAMP OR 
SASE FOR FREE FLYER 

COMPLETE SETS OF BC BOA 


RoaO] PROJECT HEARY away ne ‘PRB Piano tan me 
PROJECT ANG MANY MANY OTHI 


"=D 
HAL-TRONIX. INC. Qo See 
P.0. BOX 1101 as SL 


SOUTHGATE MICH. 48195 
PHONE (313) 285-1782 


HAL” HAROLD C NOWLAND 
wazxH 
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SAVE BY BUILDING 
OUR RACK MOUNT 


STUDIO 
EQUIPMENT 


DRAFUZZ — feur separate Ire- 
quency bands of distortion are mixed 
lor the smoothest fuzz you've. aver 
heard, no 6720.22. el $39.88 


HYPERFLANGE/CHORUS — the 


cleanest, widest range, most versatile 


tlanger petenstese any ica 
no. 6750, a .. $149.99 


VOCODER — unmatched. perfor- 
mance in a versatite, low cost. rack 
package. no.6710...... 2.2 599-95 


HOT I = user's agree, shart 
ef studio plaie systems, you won't 


find: a. better revertY at any price, 
mo, B748O. oe ee $59.95 


FOR EACH KIT OROERED 


Innovative; cost effecthya designs by 
crag Anderton in easy to assemble 
kits from: 


FeuA Electronics, Inc. 


Direct mailorders and inquiries 10: Dept 11E 
1070 WwW Wilshire Oklahoma City. OR F314 (4s) 849-9628 


Ask for your free catalog. 
CHARGE TO VISA OR MC TOLL-FREE 


BOC)-654 -8657 gamieseu CST MON-FRI 
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The latest technical books and lit- 
erature in the electronics and com- 
puter field. 


Assembly Cookbook For The Apple 
II/Ile. By Don Lancaster. (Howard 
W. Sams & Co., Inc.; soft cover; 408 
pages; $21.95.) 

A lot of books on assembly-lan- 
guage programming are either so 
shallow or so advanced they turn off 
the reader for good. Making matters 
worse, their writing styles are fre- 
quently so dry that they can’t main- 
tain reader interest. None of these de- 
ficiencies are in the Assembly Cook- 
book For The Apple II/IIe. This 
book is arare gem that’s actually fun 
to read while being very informative 
and hilariously amusing. If you real- 
ly want to learn assembly program- 
ming on the Apple, this is the book 
for you. It sets the stage by telling you 
why you should program in assembly 
language and then moves on to defin- 
ing what an assembler is, how it 
works, and the ins and outs of using 
it. Throughout, the text is easy to 
read and so witty that it’s almost gua- 
ranteed to hold your attention and 
make you come back for more and 
more. Interms of coverage, this book 
deserves high marks, but so do other 
books on assembly-language pro- 
gramming. Whatsets this one apart is 
its readability and the manner in 
which it holds reader interest right 
through to the last page. 


DOS Primer For The IBM PC & XT. 
By M. Waite, J. Angermeyer and M. 
Noble. (New American Library; soft 
cover; 197 pages; $14.95.) 

If you use the disk operating sys- 
tem in your IBM PC or XT for only 
routine everyday operations, you’re 
taking advantage of only a small por- 
tion of PC-DOS’s power. To really 
understand what you can do with 
PC-DOS, you must go beyond the 
supplied DOS manual. This is where 
the DOS Primer comes into play. 
Written to appéal to both the begin- 
ner and advanced user, this book uses 


an intensive interactive approach to 
teaching PC-DOS. To obtain maxi- 
mum benefit from the learning expe- 
rience, DOS Primer is designed to be 
used right at the computer’s key- 
board to hammer home what you’re 
reading. The writing style is light and 
easy to absorb, though in no way 
lacking in very useful information. 
Each of the nine chapters into which 
the books is divided builds upon pre- 
viously presented material, taking 
the reader logically from beginning 
concepts right on through advanced 
concepts. Along the way, there are 
extensive exercises to be performed 
at the keyboard, and each chapter 
closes with a series of review ques- 
tions, answers for which immediately 
follow. The book covers versions of 
PC-DOS from 2.0 on backward. It 
covers both floppy and fixed-disk 
systems and details use of the EDLIN 
editor and CONFIG.SYS utilities. 


Introducing Cellular Communica- 
tions. By Stan Prentiss. (TAB Books; 
soft cover; 216 pages; $8.95.) 

You’ve probably read or heard 
about ‘‘cellular communications,”’ 
the hot new technology that expands 
the usefulness of mobile telephone 
communications. If you want to 
know a great deal more about it, this 
is the book for you. /ntroducing Cell- 
ular Communications is an authori- 
tative one-stop source that offers 
both a general overview of cellular 
communications and all the technical 
details you’ll ever want or need. It 
tells you what cellular communica- 
tions is and why it’s important to 
you. The author then gets into a tech- 
nical, but by no means pedantic, dis- 
cussion Of the terrestrial and satellite 
carriers that make it all possible. For 
the technically inclined, there are 38 
pages packed with technical specifi- 
cations information, including doz- 
ens of tables and drawings that detail 
every part of the cellular-communi- 
cations system. Current equipment, 
both at the user’s and the base-sta- 
tion ends, also come in for thorough 
examination. 
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